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1 Introduction 
   Most of Japan's manufacturing industry is concentrated in the  Keihin,') 
Chukyo and Hanshin Metropolitan Regions, all of which are located within the 
Pacific Coast Belt. On the other hand, the more outlying regions of the country, 
such as the Tohoku District and Southern Kyushu, have experienced little 
industrial development, and have remained largely agricultural. We might say 
that the relationship between these outlying regions and the metropolis is 
analogous to that between Ireland and Scotland and Metropolitan England.2) 
   The rapid growth of the Japanese economy since 1955, and especially the 
expansion of manufacturing industry, has caused massive outflows of population 
from these outlying rural areas and excessive population growth in the Pacific 
Coast Belt. As a result of these population losses, and especially losses of young 
persons newly graduating from school, many communities located in outlying rural 
areas now face a critical situation, in response to which they have cooperated with 
the national government and the various prefectural governments in inviting 
industrialists to locate factories within the local community.3) Rural communities 
have adopted this approach for two reasons. Firstly, they hope to bolster their 
finances through increased revenues derived from taxes on fixed assets and 
corporate income. Secondly, they hope that the switch from an agricultural to 
an industrial base that would result from local industrial development will 
increase the capacity of the community to absorb population increases, thus 
checking further out-migration. Such a switch would appear to be advisable 
given the uncertain prospects which plague the agricultural sector. 
   In this paper we concern ourselves with the extent to which such factories 
have succeeded in absorbing labour and assisting local communities to switch 
from an agricultural base to an industrial one. Specifically, we address what 
  1) For the purposes of this paper the  Keihin Region is defined as Tokyo, Kanagawa, 
     Saitama nd Chiba  Prefectures, This region is also widely referred to as Southern 
      Kanto. 
  2) Murata, K.  (1976)  : "Core Formation and the Shinkansen  ( J.N.R. Super Express) in
     the Development of  Tohoku".  Hohutokoko  Chosa Geppo 3
  3) Itakura, K., Ide, S. and Takeuchi, A.  (1978): Nippon  Keizai  Chiri Tokuhon (The 
     Economic Geography of  Japan  : A Reader). Toyo Keizai Shinpo-sha, Tokyo
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appears to be a serious weakness in rural industrialization efforts, namely the 
problem of low "labour accumulation rates". The labour accumulation rate may 
be defined as the number of employees engaged per unit area of industrial land. 
Even if local communities are able to attract factories, and set aside large amounts 
of land for industrial purposes, such factories are unlikely to have much effect 
upon local population and employment patterns if labour accumulation rates are 
low. If indeed rural industrialization is associated with low labour accumulation 
rates, then it would appear that the measures being taken by local communities to 
solve their problems need to be reconsidered. 
   We shall confine our attention to industrialization and labour accumulation 
trends in North-eastern  Honshu.4) After summarizing industrialization trends 
in this region over the past decade, we explore the relationships between labour 
accumulation rates, factory size and industry types. We then present informa-
tion on labour accumulation by invited factories in the Tohoku and Northern 
Kanto Regions, and conclude with a brief assessment of the implications of our 
results. 
2 Industrial development trends in North-eastern Honshu 
   The postwar era of rapid and prolonged expansion of the Japanese economy 
was brought to an abrupt end by the "oil shock" in the autumn of 1973. During 
the first half of this expansionary phase, that is until about 1965, industrial 
development in North-eastern Honshu was confined mainly to Northern Kanto, 
but during the second half it spread into the Tohoku District for the first time. 
Table 1 shows that employment in manufacturing in the six prefectures of the 
Tohoku District increased by 86.7% between 1965 and 1973, from 252,000 persons 
in 1965, or 3.79% of the national total, to 470,000 persons in 1973, or 6.00% of the 
national  total.5) The rate of employment increase in manufacturing over this 
period was higher for Tohoku than for any of the eleven other major districts of 
 Japan.6) Over the same period manufacturing employment in Northern Kanto 
  4) North-eastern Honshu is defined as including Northern Tohoku (Aomori, Iwate, 
      Akita Prefectures), Southern Tohoku (Miyagi, Yamagata, Fukushima), Northern 
      Kanto (Gumma, Tochigi, Ibaraki) and Keihin (Tokyo, Kanagawa, Chiba, Saitama). 
      The Hokuriku District and the Island of Hokkaido are excluded. 
  5) These and all other figures used in this paper, with the exception f figures for individual 
      factories, are derived from the  following  : Ministry of InternationalTrade and 
      Industry, Research and Statistical Division, Census of Manufactures, 1965 and 1973, 
      and Ministry of International Trade and Industry, Report on Industrial Landand 
      Water, 1965 and 1973. Note that they refer only to factories with 30 or more 
       employees. 
  6) The other eleven districts are Hokkaido, Keihin (Southern Kanto), Northern  Kanto,/ 
      Hokuriku (including Niigata Prefecture), Tosan (including Nagano and Yamanashi 
      Prefectures), Tokai, Kinki,  San-yo, Shikoku and Kyushu.
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Employment Industrial Land
1965 1973 Increase 
     1965-1973 
(Thousands)
1973 1965 
1965
1973 Increase 
     1965-1973 
  (Hectares)
1973 
1965
Northern 
 Tohoku 
Southern 
 Tohoku 
Northern 
 Kanto 
(Subtotal) 
Keihin 
 North-eastern 
  Honshu 
Japan
 85 
167 
308 
560 
1834 
2394 
6646
156 
315 
492 
962 
1911 
2873 
7860
 71 
147 
 189 
402 
 77 
479 
 1219
 1.84 
 1.88 
 1.60 
 1.72 
 1.04 
 1.20 
 1.18
 (2488) 
2310 
4411 
9209 
15620 
24829 
80223
 2560 
 4907 
10304 
17771 
20052 
37825 
120482
 72 
2597 
5893 
8562 
4432 
12994 
40259
 2.12 
 2.34 
 1.93 
 2.28 
 1.52 
 1.50
 Note  : 
 Source  :
Figures do not 
See Footnote  5,
add up because of rounding.
increased by  59.5%, representing an increase of 184,000 employees, such that in 
1973 this region contained 6.27% of the total Japanese manufacturing workforce, a 
share only slightly larger than that held by the Tohoku District. By contrast, 
although the Keihin Region contained 24.36% of the total Japanese manufacturing 
workforce in 1973, the largest share for any of the twelve major districts of Japan, 
manufacturing employment increased by only 4.3% (or 77,000 employees) over the 
1965-1973 period. Therefore, whilst shares of the total Japanese manufacturing 
 workforce decreased in the order Keihin — Northern Kanto — Tohoku, rates of 
increase of manufacturing employment decreased in the reverse order, such that an 
inverse relationship can be said to have existed between a region's share of 
manufacturing employment and its employment increase rate. 
   The pattern for rates of increase of industrial and is quite different, however. 
Table  I shows that the rate of increase was very low for Northern Tohoku, but 
this results from the exclusion from the 1973 Census of a large amount of land 
associated with copper refineries that was included in the 1965 Census. In other 
words, the rate for Northern Tohoku is rather meaningless. If we inspect the 
other rates, however, we find that industrial land increased faster in Northern 
Kanto than in Southern Tohoku. Since the employment increase rate for Southern 
Tohoku was higher than that for Northern Kanto, this must mean that labour 
accumulation rates rose faster in Southern Tohoku than in Northern Kanto. If we 
assume that competition for the use of land increases in intensity with proximity to 
Keihin, this result is somewhat surprising. It would also appear to be a favourable
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trend as far as policies to retain population in the Tohoku District are 
concerned. A more detailed examination of labour accumulation rates for Tohoku 
and for the other areas of North-eastern Honshu suggests, however, that even 
though labour accumulation rates have been rising faster in the Tohoku District 
than in Northern Kanto, the impact of current policies has not necessarily been 
favourable. 
3 Labour accumulation by  industry  in North-eastern Honshu 
   Table 2 shows that the labour accumulation rate for Japanese manufacturing 
industry as a whole fell from 83  employees/hectare in 1965 to 65  employees/hectare 
in 1973, a decline of approximately 20%. Table 2 also shows that all but one of 
the prefectures of North-eastern Honshu also registered declines in labour 
accumulation rates, although the rate of decline varied quite widely between 
the various prefectures. This decline can be attributed in part to technological 
          Table 2 Labour accumulation rates for North-eastern Honshu, 1965
                and 1973, and the proportion of large factories, 1973
Labour Accumulation Rates 
 (Employees/Hectare) 
1965 1973
Percentage of Indus-
trial Land Occupied 
by Factories of 10 
Hectares or more 
     1973
Northern Tohoku 
 Aomori 
 Iwate 
 Akita 
Southern Tohoku 
 Miyagi 
 Yamagata 
 Fukushima 
Northern Kanto 
 Ibaraki 
 Tochigi 
 Gumma 
Keihin 
 Saitama 
 Chiba 
 Tokyo 
 Kanagawa 
North-eastern Honshu 
Japan
34 
52 
69 
19 
72 
73 
96 
62 
70 
62 
65 
86 
117 
89 
48 
199 
106 
96 
83
60 
62 
63 
56 
64 
58 
94 
58 
48 
38 
47 
74 
95 
88 
37 
198 
97 
76 
65
 53.  4 
 44. 3 
 48.3 
 53.3 
 30.6 
 52.  1 
 65.8 
 52.  9 
 37. 0 
 20.5 
 67.8 
 29.7 
 55.  3 
 53. 4
 Source: See Footnote 5.
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change in industry, which leads not only to a lower level of demand for labour 
through productivity increases, but also to more extensive utilization of land to 
accommodate improved factory layouts. As evidence that this process can lead 
eventually to very low labour accumulation rates and a greatly weakened ability 
to attract population to a specific locality, we can point to the low labour accumula-
tion rates associated with the most modern of petroleum refineries. 
   Given that the intensity of competition for land increases with proximity 
to the Keihin Region, we might expect labour accumulation rates to display a 
distinct gradation from north to south. Whilst the highest rates for 1973 shown 
in Table 2 are, as we would expect, for Tokyo and Kanagawa Prefectures, the 
rate for Chiba Prefecture, which lies within the Keihin Metropolitan Region, is the 
lowest for any prefecture listed in the table. Moreover, Yamagata Prefecture, 
which is located in Southern Tohoku, has the third highest rate, and Iwate and 
Aomori Prefectures, which are located very far from Tokyo, have rates which are 
both close to the national average and higher than those for two of the prefectures 
in Southern Tohoku and two of the prefectures in Northern Kanto. At the regional 
scale, we can see that whilst the Keihin Region has the highest labour accumulation 
rate even when Chiba Prefecture is included, Southern Tohoku ranks second, thanks 
largely to the high rate for Yamagata Prefecture, Northern  Tohoku ranks third, 
and Northern Kanto, which adjoins the Keihin Region, ranks last. 
   Clearly then, a hypothesis based simply on competition for land is insufficient 
to explain this pattern. What must also be taken into account are differences in 
labour accumulation rates between different industries and between factories of 
different sizes. 
   Average labour accumulation rates for various industries in Japan as a whole 
are shown in Fig. 1. The highest rates recorded in Fig. 1 are for industries uch as 
printing and publishing (426  employees/hectare), clothing (235), and leather goods 
(156). These industries tend to congregate in large cities. On the other hand, the 
lowest rates are for such heavy industries as petroleum refining (7  employees/hectare), 
iron and steel (28), and chemicals (29). Both Chiba and Ibaraki contain large 
concentrations of heavy industrial plants, which helps to explain why the labour 
accumulation rates for these two prefectures are so low. It remains unclear, 
however, why prefectures such as Iwate, Aomori and Yamagata are characterized 
by such high labour accumulation rates. To understand the high rates in these 
areas we must also take into account differences in labour accumulation rates 
according to factory scale. 
   The Report on Industrial Land and  Water for 1973 includes a tabulation of all 
industrial land in Japan, classified into eight factory size classes. In Table 2 we 
present ratios between the area occupied by the largest factories (Class 8: 10
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1 Labour accumulation rates by factory size and industry, Japan,  1973. 
    Figures in brackets are average labour accumulation rates  (employee/hectare). 
® All manufacturing (65), ® Food and tobacco manufactures (125),  ® Textile mill 
products (76),  ® Apparel and related products (235),  ID Lumber and wood products 
(48),  0 Furniture and fixtures (91),  (Y) Pulp, paper and finished allied products (40), 
 ® Printing, Publishing and related industries (426),  ® Chemicals and related products 
(29), JG)) Petroleum and coal products (7),  (D Rubber products (102),  g Leather, fur 
and their products (156),  C) Stone, clay, glass and pottery products (34),  g Iron and 
steel products (28),  0 Non-ferrous metal products (38),  0 Fabricated metal products 
(83),  0 Machinery and Weapons (86),  C) Electrical machinery, equipment and sup-
plies (170),  0 Transportation equipment (87),  0 Precision instruments and machinery 
(184),  zJ Miscellaneous manufactures (86). 
Factory size: Class A Area (Hectares) less than 0.05 (1493), B  0.05-0.09 (692), C  0.1-
0.29 (317), D 0.3-0.49 (182), E 0.5-0.99 (125), F 1-3.99 (83), G 4-9.99 (62), H 10 or 
more (31).
hectares and above) and the total amount of 
prefectures of North-eastern Honshu. Whilst 
a whole is 53.4%, the ratios for Chiba (67.8%)
 industrial land for 
the average ratio for 
and Ibaraki (65.8%)
 each of the 
the nation as 
are well above
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this average, whilst those for Saitama (20.5%), Tokyo (29.7%) and Yamagata 
(30.6%) are well below it. Aomori (41.6%) and Iwate (48.3%) also have a rather 
small proportion of their industrial ands occupied by large factories. What Table 
2 suggests, therefore, is that high labour accumulation rates are associated with 
low proportions of industrial land occupied by large factories, and vice versa. 
   Unfortunately, no data are available at the prefectural level for factory sizes 
broken down by industrial categories. Such data do exist, however, for the 
nation as a whole, as shown in Fig. 1. It is apparent from Fig.  1 that labour 
accumulation rates fall extremely rapidly with increasing factory size. The 
average labour accumulation rate for the smallest factories (Class 1) is 1,493 
 employees/hectare, but for the largest factories (Class 8) it is only 31  employees/ 
hectare. This shows that the ability of large factories to attract population to a 
given locality is vastly inferior to that of small- or medium-sized factories 
occupying the same total amount of industrial land. Fig.  1 also shows that 
differences in labour accumulation rates associated with factory size are much more 
systematic than those associated with industrial category. Thus, for example, 
whilst the average labour accumulation rate for iron and steel factories in size Class 
8 is the sixth lowest amongst all industrial categories, iron and steel factories have 
the highest rate  (39.1 employees/hectare) in size Class 1 for any of the industrial 
categories. Since the average labour accumulation rate for Japanese  manufactur-
ing industry as a whole is 65  employees/hectare, which lies somewhere between size 
Classes 6 and 7, it is clear that highly aggregated figures such as those employed 
in Table 2 are poor indicators of the actual conditions prevailing in regions 
characterized by a predominance of medium- and small-scale factories. 
   In Table 3 we present labour accumulation rates for the various prefectures of 
North-eastern Honshu by factory size classes. It can be seen that the strong 
negative association between factory size and labour accumulation rates observed 
at the national scale also applies to each of the prefectures listed. The labour 
accumulation rate within  any given size class is higher for Tokyo than for any other 
prefecture, with the exception of size Class 2, in which Aomori has the highest 
rate. The rates are not always especially high, however, for Kanagawa and 
Saitama, two prefectures which adjoin Tokyo. The rates for Chiba and Ibaraki are 
not especially low for size Classes  1through 5, but they are very low for size Class 
8. Since these two prefectures contain a high proportion of very large factories, 
it is quite clear why they also have very low average labour accumulation rates 
for all factories considered together. Indeed, the average labour accumulation rate 
for any given prefecture is heavily dependant upon the size mix of factories 
located within it. Thus, for example, the average rate for Yamagata Prefecture (94 
employees/hectare) is extremely high because a very large proportion of the factories
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Table 3 Labour accumulation rates for the prefectures of North-eastern 
                Honshu, by factory size classes, 1973 
 Units: Empolyees/Hectare
Factory Size Classes*
Average for 
all Classes
 1 
1341 
1505 
1503 
1508 
1552 
1345 
1270 
1307 
1284 
1209 
1414 
1621 
1518 
1493
2 3 
379 
378 
314 
320 
312 
323 
309 
273 
267 
288 
302 
437 
340 
317
4 5 6 7
Northern Tohoku 
 Aomori 
 Iwate 
 Akita 
Southern Tohoku 
 Miyagi 
 Yamagata 
 Fuku  shim  a 
Northern Kanto 
 Ibaraki 
 Tochigi 
 Gumma 
Keihin 
 Saitama 
 Chiba 
 Tokyo 
 Kanagawa 
North-eastern 
Honshu
62 
63 
56 
58 
94 
58 
38 
47 
74 
88 
37 
198 
97 
65
823 
672 
688 
620 
635 
646 
604 
665 
557 
629 
620 
809 
675 
692
206 
176 
168 
182 
172 
198 
170 
159 
150 
172 
164 
308 
206 
182
117 
104 
109 
133 
139 
118 
104 
95 
101 
127 
124 
201 
154 
125
61 
74 
59 
83 
89 
77 
60 
62 
81 
88 
72 
178 
118 
83
42 
55 
45 
57 
73 
59 
34 
42 
64 
72 
42 
136 
97 
62
8 
12 
18 
14 
16 
17 
18 
22 
31 
40 
45 
18 
72 
68 
31
* For a definition of the factory size classes , see Fig. 2. 
 Source  : See Footnote 5.
in this prefecture are of the small- or medium-scale type, there being very few 
large factories. 
   It was noted earlier that differences in labour accumulation rates for the 
prefectures of North-eastern Honshu seem to be influenced very little by industrial 
composition and even less by proximity to Tokyo. Yet Table 3 does suggest hat 
labour accumulation rates for the very largest factories (size Class 8) do indeed 
conform to a north-south gradient. Only Chiba Prefecture is a clear exception to 
this pattern, and the labour accumulation rates for the largest factories in the 
Tohoku District are extremely low (12-18  employees/hectare). It is clear, therefore, 
that the success of policies aimed at attracting new factories to the more outlying 
areas of North-eastern Honshu for the purpose of stemming out-migration would 
depend heavily upon whether or not these factories are large, and if so, whether 
or not they have the low labour accumulation rates we would expect for large 
factories on the basis of the data presented in this section.
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4 Labour accumulation by invited factories in North-eastern Honshu 
   The author and his  colleagues') conducted a detailed survey of sixteen factories 
in Southern Tohoku and Northern Kanto (Tochigi Prefecture) in mid-January, 1973. 
These factories had been recommended to us by the various prefectural 
authorities as being representative of the type of factory that government policies 
had been successful in introducing into the area. Those results of this survey 
which most concern us here8) are presented in Table 4. It can be seen that there 
are wide differences between these factories in both labour accumulation rates 
and areas occupied, although all are rather large enterprises in terms of employ-
ment. The average labour accumulation rate for Japanese manufacturing 
industry as a whole in 1973 was 65 employees/hectare. Of the factories listed in 
Table 4, Nos. 1, 5, 7, 8, 9, 10, 12 and 16 have rates above this figure, and the 
rate for factory No. 12 (60.2%) is very close to the average. Eight of these nine 
factories produce electric or electronic goods of some type. The labour 
accumulation rates for these factories are high because the electrical and electronics 
industry is very dependant upon the intensive use of unskilled labour (see Fig. 1). 
Factory No. 2 has a low labour accumulation rate because the manufacture of 
television cameras does not involve mass production, but rather is highly skill-
intensive. The labour accumulation rate for factory No. 16 is extremely high, 
reflecting the fact that the area occupied by this factory is extremely small. The 
rates for factories Nos. 5 and 8 are also very high, and would be even higher were 
it not for the fact that a large proportion of the factory area in these two cases is 
used for purposes other than production line operations. Most of the remaining 
factories have extremely low labour accumulation rates, especially factories Nos. 
3, 4 and 6. 
   Additional information permitting the calculation of labour accumulation 
rates for invited factories in each prefecture was assembled from various  directories.9) 
Information assembled consists of the area that each factory either does or is 
expected to occupy upon the completion of current construction masterplans, plus 
the level of employment anticipated when each factory comes into full operation. 
  7) Profs. Shiro Watanabe (Fukushima Univ.), Masayasu Murakami (Utsunomiya Univ.), 
     Shigeru Nakagawa (Yamagata Univ.) and Takashi Abe (Miyagi Gakuin Univ). 
  8) One of the other purposes ofthis survey was to determine the relationship between 
      employment i creases and incomes. Prof. Nakagawa will report he resultsof this 
      aspect of the survey elsewhere. It is sufficient here to note his conclusion, whichis
      that wages in those settlements that have experienced the highest rates of employ-
      ment increase are generally ow, indicating the intensive use of unskilledlabour. 
  9) For example: Miyagi Prefecture, Kogyo  Ritchi no  Aramashi, 1976. It was this 
      particular directory that was used as a source of information for the construction f
      Table 5.
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Table 4 Areas and labour accumulation rates for sixteen 
      Southern Tohoku and Northern Kanto, 1973
factories in
Factory 
  No.
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16
 Prefecture
 Miyagi 
 Miyagi 
Miyagi 
Miyagi 
 Yamagata, 
Yamagata 
Yamagata 
Yamagata 
Fukushima 
Fukushima 
Fukushima 
 Fukushima 
Tochigi 
Tochigi 
Tochigi 
Tochigi
Products
Electrical Appliances 
Electrical Appliances 
 (Television Cameras) 
Automobile Carburetors 
Chemical Plant 
Electrical Appliances 
 (Television Sets) 
Luminous Paint 
Electronics 
  (Semi-Conductors) 
Electronics 
 (Telephone Equipment) 
Camera Shutters 
Electrical Appliances 
 (Stereo Sets) 
Automobile Breaks 
Electrical Appliances 
Automobiles 
Engines 
Electrical Appliances 
 (Television Sets) 
Electrical Appliances 
 (Radio Sets)
  Area  
( Hectares)
 13.8 
16. 5 
 12. 2 
 12. 9 
 5. 0 
17. 0 
 5. 2 
 2.4 
 16.  5 
 9. 2 
 8.4 
 3.  8 
 281.2 
 65.0 
 31.6 
 0. 4
  Labour 
Accumulation 
   Rate 
(Employees/ 
  Hectare)
 69.3 
 18. 7 
 19.6 
 14,  8 
112. 3 
 18. 2 
140, 9 
345. 8 
 65. 5 
90. 5 
 43. 8 
85. 3 
29. 4 
31. 2 
60. 2 
 700.  0
 Source  : Surveyed by the author, January 1973 
These employment projections are considered to be more useful than current 
employment levels, because some of the factories have yet to reach full operation. 
It should be born in mind, therefore, that labour accumulation rates calculated 
from these projections are somewhat higher than those actually  characteristic of 
the factories at present, although in most cases the two are very close because the 
factory is already in full operation. It is possible, of course, that future employment 
levels will exceed those currently projected, but it is considered unlikely that they 
will exceed the projections by very much. 
   The results for Miyagi Prefecture, which are quite  representative, are shown in 
Table 5. We have included in this table only information pertaining to factories 
of ten hectares or more. It is apparent that the labour accumulation rates for 
these factories are extremely low. One factory, No. 34, has a rate of 120  employees/ 
hectare, but this factory is rather unusual, in that it has been in operation since 1954, 
well before all the other factories on the list. As for the other factories, only two 
have labour accumulation rates in the 30's, eight have rates in the 20's, nine have
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Table 5 Projected areas, 
rates for invited
employment and labour accumulation 
factories in Miyagi Prefecture
Factory 
  No.
Location Products
   Year 
Established
  Area 
(Hectares) Employees
  Labour 
Accumula-
 tion Rate 
 (Employees/ 
 Hectare)
 1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34
Shibata 
Kogota 
Shibata 
Shibata 
Sendai 
Shibata 
Ishinomaki 
Sendai 
Sendai 
Miyagi 
Ishinomaki 
 Iwadeyama 
Nakaniida 
Shibata 
 Iwanuma 
Ohsato 
Ohira 
Sendai 
 I  wanuma 
 Murata
Sendai 
 Murata 
Natori 
Shibata 
Furukawa 
Tsukidate 
Kakuda 
Ohsato 
Shibata
Takashimizu 
Sendai 
 Sanbongi 
Shibata 
Tagajo
Electric Wires 
Concrete 
 Products 
Hardware 
Inorganic 
 Chemicals 
Rolled Steel 
Hardware 
Veneer 
Rolled Steel 
Refinery 
 Products 
 Whiskey 
Ships 
Electrical 
 Appliances 
Spun Thread 
Electrical 
 Appliances 
Pulp and 
 Paper 
Carbon 
Special Steels 
Construction 
 Materials 
Rubber 
 Products 
Wrought 
 Metal 
 Products 
Electrical 
 Appliances 
Electric Wires 
Beer 
Chemical 
 Plant 
Housing 
Timber 
Carburetors 
Concrete 
 Products 
Copying 
 Machines 
Ham 
Iron and Steel 
Aluminium 
 Sashes 
Electric  Wires 
Recording 
 Tape
1970 
1974 
1970 
1962 
1976 
1964 
1977 
1975 
1971 
1969 
1971 
1976 
1976 
1967 
1967 
1975 
1976 
1976 
1965 
1975
1977 
1971 
1972 
1975 
1977 
1974 
1972 
1967 
1971 
1973 
1974 
1972 
1954
 19.3 
 11.  9 
11. 1 
 16.6 
10. 0 
10. 9 
 13. 6 
 10. 6 
135. 0 
 17.8 
 23.  4 
 30. 0 
 21. 1 
 20. 6 
 51. 0 
 46.9 
10. 4 
 10.6 
 17.  3 
 10. 6
26. 0 
 16. 5 
 15. 0 
12. 9 
 26. 4 
 13.2 
 13.  7 
 12.5 
 13.8 
 32.2 
 54.5 
 57.5 
 50.  3 
 12. 3
30 
71 
80 
94 
95 
120 
125 
125 
150 
150 
150 
150 
197 
200 
200 
250 
276 
280 
284 
300
300 
300 
300 
320 
360 
360 
380 
420 
510 
550 
860 
1000 
1200 
1473
 1.5 
5. 9 
 7. 2 
5. 7 
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rates in the teens, and no fewer than fifteen have rates of less than 10 employees/ 
hectare. The average labour accumulation rate for these 34 factories is  only 13.98 
employees/hectare, all but factory No. 34 have rates that are below the average for 
Japanese manufacturing industry as a whole (65 employees/hectare), and all but 
three factories have rates that are less than half the national average. 
    Extremely low labour accumulation rates such as these clearly suggest hat 
invited factories can do little to assist in absorbing population in, and stemming 
population emigration from, rural areas. 
5 Conclusions 
    Our results suggest hat labour accumulation rates for factories in North-
eastern Honshu decline very sharply with increasing factory size. Labour 
accumulation rates for very large factories are extremely low, such that even if 100 
hectares were to be set aside for use by large factories, it likely that only  1,200-
1,800 jobs would be created in these factories. Whilst this number of jobs might 
be  sufficient o absorb all workers from surrounding villages who might wish to 
leave agriculture, it would hardly be enough to stop out-migration, cause popula-
tion growth, and bring about the formation of a new city. 
   We must conclude, therefore, that the policy of inviting large factories into 
rural areas, and of setting aside large amounts of land for this purpose, which 
almost all local governments in the Tohoku District especially have adopted, is 
ineffective as a means of stemming out-migration and fostering population 
growth. It would appear to be a much better idea for local governments to 
promote the introduction of small- or medium-scale factories into their areas. It 
has been shown that such factories have much higher labour accumulation rates 
than those characteristic of the large factories which have been introduced thus 
far, and thus are likely to possess a much greater potential for contributing 
positively to the goals of stemming out-migration and fostering population growth 
in rural areas.
